A cute mesenteric ischemia (AMI), which is a consequence of impaired blood flow to the gastrointestinal tract, is a life-threatening entity with an estimated mortality rate ranging between 60% and 90% (1-3). Among major etiologies of AMI are superior mesenteric artery (SMA) embolus, SMA thrombus, superior mesenteric vein (SMV) thrombosis and non-occlusive vasoconstriction (1). Minor causes of AMI include aortic dissection, intestinal volvulus, internal hernia, and adhesion band related extrinsic compression of the mesenteric vessels (4, 5). Although it is relatively rare (around 1% of all acute abdomen referrals), prompt diagnosis and treatment of AMI is important since early management of this clinical entity increases survival (6).
Diagnosis of acute mesenteric ischemia
Diagnosis of AMI requires strong suspicion since the clinical features are usually non-specific such as abdominal pain, nausea, vomiting, or even diarrhea (7) . Until late 1960s, surgical exploration or autopsy was used for diagnosis; then imaging modalities came into use as new diagnostic tools (8) . Plain radiography and ultrasound are generally initial modalities used in patients presenting with acute abdomen in an emergency room, but their role is limited in the demonstration of primary and secondary signs of AMI. On plain radiographs, dilated bowel segments with air-fluid levels, pneumatosis and portal venous gas can be seen, whereas ultrasound can demonstrate mesenteric thrombus via Doppler mode but the presence of extensive gas within bowel segments and incompliance of patients may limit the accuracy of this imaging modality (6, 8, 9) .
Digital subtraction angiography (DSA) has been regarded as the gold standard imaging method in the setting of AMI. It not only enables direct visualization of the mesenteric vasculature but also provides prompt endovascular intervention opportunity (10) . On the other hand, DSA is invasive, expensive, needs experience and, unfortunately, not readily available (10) .
Computed tomography (CT) became a powerful tool in the management of AMI with the introduction of multidetector technology, as it provides direct visualization of the mesenteric vasculature, intestines and mesentery (7) . With its high spatial resolution and volumetric 3 dimensional reconstructions, multidetector CT angiography (MDCTA) allows direct non-invasive visualization of the etiology of AMI and its insults on the intestines, and associated findings/pathologies through a great anatomical detail window (6, 11) .
Magnetic resonance (MR) angiography is another non-invasive tool for the detection of AMI by determining mesenteric flow. It can be used as a second choice in children but its power is by far limited in the demonstration of calcified plaques (12, 13 
MDCT features of acute mesenteric ischemia
Acute embolism in the SMA is the leading cause of AMI accounting for nearly 40-50% of all cases. Occlusive emboli can be readily detected within the lumen and is generally localized beyond the middle colic artery origin leading to abrupt cessation of contrast material flow within vessel lumen; additionally, no or few collaterals are seen secondary to acute nature of the pathology (13) (Figs. 1 and 2) . In AMI secondary to mesenteric arterial thrombosis (accounting for nearly 20-30% of patients), there is almost always an accompanying preexisting atherosclerosis (13) . Thrombus is generally seen relatively hypodense just adjacent to an atherosclerotic lesion, and there can be collaterals since the pathology is almost always insidious (7) (Fig. 3) .
Mesenteric venous thrombosis is a rare, but potentially life-threatening, entity occurring more commonly in hypercoagulable states, trauma, portal hypertension, splenectomy, closed loop obstruction and inflammatory bowel disease (6, 14) . It accounts for 5-15% of AMI cases (7) . Mesenteric venous thrombus is seen as a focal rounded hypoattenuating lesion with a peripheral contrast enhancement; thickness of enhancement around the venous thrombus depends on the degree of obstruction (partial or total) (7). Mesenteric venous occlusion results in edema of the intestinal mucosa which consequently results in arterial hypoperfusion if remains untreated (15) (Fig. 4) .
Non-occlusive (vasoconstrictive) mesenteric ischemia is thought to be responsible for nearly 25% of AMI cases with a relatively high mortality rate (16) . It develops secondary to cardiogenic shock following cardiac infarction, hypovolemia and hemorrhage, congestive heart failure, arrhythmia, aortic insufficiency, or ingestion of drugs leading to vasoconstriction such as cardiotonics and amphetamines (17, 18) . Catheter angiography is considered as the gold standard for the diagnosis of non-occlusive mesenteric ischemia. Major angiographic findings are diffuse small mesenteric artery branches, backflow of mesenteric contrast material to the aorta, decreased flow in distal branches and decreased mesenteric venous return. However, all of these findings can be reversed via papaverine administration. Nevertheless, CT findings of this entity were defined recently in a few case reports b a as a patent SMA trunk, diffuse small side branches that can not be visualized within distal 3 cm of mesentery, and absence of bowel wall thickening (19) (Fig. 5) .
The most common finding of AMI regarding the intestines is mural thickening which is typically symmetric and circumferential (20) (Fig. 6 ). Bowel wall thickening is more commonly seen in mesenteric venous occlusion rather than in mesenteric arterial occlusion in which bowel wall can be as thin as paper due to the ischemic insult on muscle and nerve tissues (21, 22) . Mural thickening can be homogenous or heterogeneous with high density areas reflecting hemorrhage accompanying hypoperfusion (23) . Lack of contrast enhancement in bowel segments is a direct finding of absence of blood flow to the related bowel segment indicating infarction (24) (Fig.  7) . Bowel dilatation is generally pronounced in the stage of irreversible transmural ischemia or infarction that interferes with peristalsis (21). Intramural gas (pneumatosis) and portal venous gas are strong indicators of infarction and worse prognosis, but they may be seen in other conditions such as over-distension, trauma, infections, neoplasm, and penetrating ulcers (25) (Fig. 8). b a c Figure 5. a-c. A 44-year-old male with history of chronic kidney disease and recent kidney biopsy (10 days earlier) who presented with hypovolemic shock. Axial contrast enhanced abdominal CT image (a) shows significant hyperdense asymmetric enlargement of the left psoas muscle consistent with acute retroperitoneal hematoma (asterisk); the superior mesenteric artery caliber is significantly thinner than normal (arrow); moreover, pneumatosis intestinalis is seen on the right side (arrowheads). Axial CT image at the superior liver level (b) shows air within the portal vein branches (arrows). Selective superior mesenteric artery injection during catheter angiography (c) is negative for occlusive causes; however, reflux of the selectively administered contrast material to the aorta is seen. Figure 6 . A 70-year-old male who presented with acute abdominal pain. Axial contrast enhanced CT image shows acute occlusion of the inferior mesenteric artery (arrow) and significant mesenteric stranding (arrowhead) adjacent to the descending colon secondary to acute ischemia.
In case of small bowel dilatation, strangulation and ischemia should be suspected if there is ascites, diffuse mesenteric edema, mesenteric vascular engorgement, small bowel feces sign, and whirlpool sign of mesenteric vessels. These signs are regarded as ancillary CT findings of AMI, in addition to decreased mural enhancement (26) (Fig. 9) . These findings, however, are nonspecific and can be seen in a wide range of acute abdomen patients such as those with pancreatitis, peritonitis, inflammatory bowel disease, perforated ulcer, and abscess (7). 
